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[57] ABSTRACT

Herbicidally active novel substituted 1-benzylsulpho-
nyl-3-heteroaryl(thio)-ureas of the formula

- OR4
N—Z\
\
CH—SOZ-—*NH—C-—N—é Y
[, L1
R Q Rl =<

in which

Qi represents oxygen or sulphur,

R represents hydrogen, or represents optionally substi-
tuted radicals from the series comprising alkyl, alkenyl,
alkynyl and aralkyl,

R? represents hydrogen, halogen, hydroxyl, alkyl, halo-
genoalkyl, alkoxy, halogenoalkoxy, alkylthio, haloge-
noalkylthio, amino, alkylamino or dialkylamino,

R3 represents hydrogen or alkyl,

R4 represents halogenoalkyl,

X represents nitrogen or a —CH grouping,

Y represents nitrogen or a —CR? grouping,

R represents hydrogen, halogen, cyano, alkyl, formyl,
alkyl-carbonyl or alkoxy-carbonyl,

Z represents nitrogen or a —CRS grouping, and

R6 represents hydrogen, halogen, hydroxyl, alkyl, halo-
genoalkyl, alkoxy, halogenoalkoxy, alkylthio, alkyi-
amino or dialkylamino,

and salts thereof with metals and basic organic nitrogen

compounds. The benzylsulphonyl moieties are also
new.

7 Claims, No Drawings
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1 BENZYLSULPHONYL-S HETEROARYL-(THI-
O)UREA HERBICIDES

This is a division of application Ser. No. 268,419 filed >
Nov. 8, 1988, now U.S. Pat. No. 4,927,454 which is a
division of application Ser. No. 130,772, ﬁ]ed Dec. 9,
1987, now U.S. Pat. No. 4,806,147.

The invention relates to new substituted 1-benzylsul-
phonyl-3-heteroaryl-(thio)ureas, a process and new in-
termediate products for their preparation and their use
as herbicides.

It is known that certain 1-benzylsulphonyl 3-heteroa-
ryl-(thio)jureas, such as, for example, 1-(2-methoxycar-
bonyl-benzylsulphonyl)-3-(4,6-dimethoxy-pyrimi-din-2-
yl)-urea, have a herbicidal action. However, the action
of these compounds is not always completely satisfac-
tory (compare U.S. Patent Specification No. 4,420,325).

New substituted 1-benzylsulphonyl-3-heteroaryl-(thi-
o)ureas of the general formula (I)

10
15

20

~ OR4
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CH--S0Oy~ NH""'C'*"N—< Y
I .
R3 Q R}l
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in which |

Q represents oxygen or sulphur, |

R! represents hydrogen, or represents optionally sub-
stituted radicals from the series comprising alkyl, alke-
nyl, alkynyl and aralkyl, 33

R? represents hydrogen, halogen, hydroxyl, alkyl,
halogenoalkyl, alkoxy, halogenoalkoxy, alkylthio,
halogenoalkylthio, amino, alkylamino or dialkylamino,

R3 represents hydrogen or alkyl,

R4 represents halogenoalkyl,

X represents nitrogen or a —CH grouping,

Y represents nitrogen or a —CR?3 grouping,
wherein

R> represents hydrogen, halogen, cyano, alkyl, for- 4
myl, alkyl-carbonyl or alkoxy-carbonyl and

Z represents nitrogen or a —CR® grouping,
wherein '

R represents hydrogen, halogen, hydroxyl, alkyl,
halogenoalkyl, alkoxy, halogenoalkoxy, alkylthio, al- 50
kylamino or dialkylamino, and salts of compounds of
the formula (I) with metals and basic organic nitrogen
compounds have now been found.

- The new substituted 1-benzylsulphonyl-3-hetero-
aryl-(thio)ureas of the formula (I) are obtained by a 55

process in which 2-halogenocalkoxy-benzylsulphonyl

- 1so(thio)cyanates of the formula (II)

()

- OR4
(IDH_—502—N=C_=Q
R3
65

in which |
Q, R¥and R4 have the abovementioned meanings, are
reacted with heteroarylamines of the formula (III)

(II1)

RZ
in which
Ri R2 X, Y and Z have the abovementioned mean-
Ings,

if appropriate 1n the presence of diluents and if appro-
priate in the presence of catalysts, and, if appropriate,

- the products thus obtained are converted into salts by

customary methods.

The new substituted 1-benzylsulphonyl-3-hetero-
aryl-(thio)ureas of the formula (I) are distinguished by a
powerful herbicidal activity.

Surprisingly, the new compounds of the formula (I)
exhibit a considerably better herbicidal action than the
already known 1-benzylsulphonyl-3-heteroaryl-(thi-
o)ureas of the same type of action.

Other possible methods for the preparation of the
compounds of the formula (I) according to the inven-
tion are given below, Q, Rl RZ2 R3 R4, X, Y and Z
having the abovementioned meanings: (a) reaction of
2-halogenoalkoxy-benzylsulphonamides (IV) with N-
heteroaryl-urethanes (V) (R7: alkyl, benzyl or phenyl):

OR*%

CH—S8S0Oy—NH; +

- avy
N—2Z

| \
R70—C-—N-—< \Y e (1)

N —~R’OH
x =

Q R!
| .
V)

(b) reaction of N-(2-halogenoalkoxy-benzylsulpho-
nyl)urethanes (VD) (R8: alkyl, benzyl or phenyl) with
heteroarylamines (I1I):

OR*

CH~SO, --NH-C-ORB
| il
R3 Q

(VD)
N—2Z
A\
R‘—NH—< Y ——ee2>(])

—RE2OH
x =(

R?
(111)

(c) reaction of 1-benzylsulphonyl-3-heteroaryl-(thi-
oJureas (VII) with “alkylating agents” (VIII) (W: nu-
cleophilic leaving group):
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3
OR*
N—Z

N\
(I:H-502—NH_4I:I:—NH—< Y +
. & Q X =<

(VID) R?
RI=W —2(D)

(VIII)

10

The invention preferably relates to compounds of the -

formula (I)
in which

Q represents oxygen or sulphur,

R! represent hydrogen, or represents C;-Cgalkyl
[which is optionally substituted by fluorine, cyano,
C1-Cs-alkoxy or C1-Cy-alkylthiol, or represents C3-Cg-
alkenyl or C3-Cg¢-alkynyl [which are optionally substi-
tuted by fluorine or chlorine], or represents phenyl-
C1-Cs-alkyl [which is optionally substituted in the
phenyl part by fluorine/ chlorine, nitro, cyano, methyl,
~methoxy or C|~C;s-alkoxycarbonyl],

R? represents hydrogen, fluorine, chlorine, bromine,
methyl, ethyl, trifluoromethyl, methoxy, ethoxy, di-
fluoromethoxy, methylthio, ethylthio, amino, me-
thylamino, ethylamino, dimethylamino or diethyl-
amino, -

R3 represents hydrogen or C;-Cy4-alkyl,

R4 represents halogeno-C;-Cs-alkyl,
wherein

halogen represents fluorine and/or chlorine,

X represents nitrogen or a —CH grouping,

Y represents nitrogen or a —CR3 grouping,
wherein '

R3 represents hydrogen, fluorine, chlorine, bromine,
methyl, formyl, acetyl, methoxycarbonyl or ethoxycar-
bonyl and

Z represents nitrogen or a —CRO grouping,
wherein

RS represents hydrogen, fluorine, chlorine, bromine,
methyl, ethyl, trifluoromethyl, methoxy, ethoxy,
propoxy, isopropoxy, difluoromethoxy, methylthio,
ethylthio, methylamino, ethylamino, dimethylamino or
diethylamino.

The invention furthermore preferably relates to salts
of compounds of the formula (I)—as defined above—-
with sodium, potassium, magnesium and calcium, and
with monoalkyl-, dialkyl-, trialkyl-, benzyl-alkyl- and
benzyl-dialkyiamines with in each case up to 4 carbon
atoms in the alkyl radicals, the alkyl radicals optionally

In each case containing one substituent from the series 55

comprising fluorine, chlorine, hydroxyl, methoxy, eth-
oxy and cyano.

The invention particularly relates to compounds of
the formula (I)
in which

Q represents oxygen,

R! represents hydrogen or methyl,

R? represents hydrogen, chiorine, methyl, ethyl, tri-
fluoromethyl, methoxy, ethoxy or difluoromethoxy,

R3 represents hydrogen,

R4 represents halogeno-C;~Cs-alkyl,
wherein

halogen represents fluorine and/or chlorine,
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i
X represents nitrogen or a —CH grouping,
Y represents nitrogen or a —CR? grouping,
wherein
R represents hydrogen, fluorine, chlorine or methyl

and

Z represents nitrogen or a —CRY grouping,
wherein

R® represents hydrogen, chlorine, methyl, ethyl, tri-
fluoromethyl, methoxy, ethoxy or difluoromethoxy.

If, for example, 2-trifluoromethoxy-benzylsulphonyl
1socyanate and 2-amino-4,6-dimethyl-pyrimidine are
used as starting substances for the process according to
the invention, the course of the reaction can be outlined
by the following equation:

OCF3 CH;
N
CHy=S803;—NCO -+ HzN-—< \ —-}
N =
- CHj

OCF;

CH,
N
CHy=—807— NH'—"C_‘NH—-< \
I
CHa»

Formula (II) provides a definition of the 2-
halogenoalkoxy-benzylsulphony! iso(thio)cyanates to
be used as starting substances in the process according
to the invention. In this formula, Q, R3 and R# prefera-
bly or particularly represent those radicals which have
already been mentioned as preferred or as particularly
preferred in connection with the description of the
compounds of the formula (I) according to the inven-
tion.

Examples which may be mentioned of the starting
substances of the formula (II) are: 2-difluoromethoxy-,
2-trifluoromethoxy-, 2-chlorodifluoromethoxy-, 2-
dichloro-fluoromethoxy-, 2-(2-chloro-ethoxy-, 2-(2,2,2-
trifluoro- ethoxy)-, 2-(1,1,2,2-tetrafluoro-ethoxy)- and
2-(2-chloro-1,1,2-trifluoro-ethoxy)-benzylsulphony! iso-
cyanate and -benzylsulphonyl isothiocyanate, and 2-
difluoro-methoxy-, 2-trifluoromethoxy-, 2-chlorodi-
fluoromethoxy-,  2-dichlorofluoromethoxy-, 2-(2-
chloro-ethoxy)-, 2-(1,1,2,2-tetrafluoro-ethoxy)- and 2-
(2-chloro-1,1,2-tri-fluoro-ethoxy)-a-methyl-benzylsul-
phonyl 1socyanate and -a-methyil-benzylsulphonyl iso-
thiocyanate.

The starting compounds of the formula (II) are not
yet described in the literature. These compounds are
obtained by a process in which

(a) in the case where Q represents oxygen, 2-

halogeno-alkoxy-benzylsulphonamides of the formula
(IV)

OR*4 (IV)

CH=—807--NH>

R

in which



S

R3 and R4 have the abovementioned meanings, are
reacted with about the equimolar amount of an alkyl
isocyanate, such as, for exampie, butyl isocyanate, if
appropriate in the presence of a catalyst, such as, for
- example, diazabicyclo-[2,2,2]-octane (DABCO), and in

4,990,637

the presence of a diluent, such as, for example, xylene,

at temperatures between 50° C. and 200° C., preferably
between 80° C. and 150° C,, and at least the equimolar
amount of phosgene is at the same time passed in, or

- (b) 1n the case where Q represents sulphur, by a pro-
cess in which 2-halogenoalkoxy-benzylsulphonamides

10

of the above formula (IV) are reacted with carbon disul-

- phide 1n the presence of an acid acceptor, such as, for
example, potassium hydroxide, and if appropriate in the
presence of a diluent, such as, for example, dimethyl-
formamide, at temperatures between 0° C. and 50° C.,
~and the product is then reacted with phosgene or thio-
nyl chlonde, if appropriate in the presence of a diluent,
~such as, for example, methylene chloride, at tempera-
tures between 0° C. and 50° C. (compare Arch. Pharm.
299 (1966), 174).

Formula (IV) prowdes a definition of the 2-
halogenoalkoxy-benzylsulphonamides to be used. as
intermediate products. In this formula, R3 and R4 pref-
erably or particularly represent those radicals which
have already been mentioned as preferred or as particu-
larly preferred in connection with the description of the
compounds of the formula (I) according to the inven-
tion.

Examples which may be mentmned of the intermedi-
ate products of the formula (IV) are: 2-difluoro-
- methoxy-, 2-trifluoromethoxy-, 2-chlorodifluorome-
thoxy-, 2-dichlorofluoromethoxy-, 2-(2-chloro-ethoxy-,
- 2-(2,2,2-trifluoroethoxy)-, 2-(1,1,2,2-tetrafluoroethoxy)-
and 2-(2-chloro-1,1,2-trifluoroethoxy)-benzylsulphona-
mide and the correspondmg a-methyl-benzylsulphona-
mides
- The intermediate products of the formula (IV) are
not yet described in the literature. These compounds
are obtained by a process in which 2-halogenoalkoxy-
benzylsulphonyl chlorides of the formula (IX)

OR* (IX)

CH—S80,~—C]
|
RS

in which |
R3 and R4 have the abovementioned meanings, are
reacted with ammonia in at least the equimolar amount,
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,  2-(2,2,2-tnifluoro-ethoxy)-,  2-(1,1,2,2-tetrafluoro-
ethoxy)- and 2-(2-chloro-1,1,2-trifluoro-ethoxy)-benzyl-
sulphonyl chioride and the corresponding a-methyl-
benzylsulphonyl chlorides.

The intermediate products of the formula (IX) are not

yet described in the literature. These compounds are
obtained by a process in which 2-halogenocalkoxy-ben-
zylsulphonic acids or salts thereof, of the formula (X)

OR% (X)

CH—~S0O3M

e

in which

M represents hydrogen or an alkali metal and

R3 and R# have the abovementioned meanings, are
reacted with at least the equimolar amount of a chlori-
nating agent, such as, for example, phosphorus penta-
chloride, phosphorus oxychloride or thionyl chloride, if
appropriate in the presence of a diluent, such as, for
example, methylene chloride, chloroform or carbon
tetrachloride, at temperatures between 0° C. and 150°
C., preferably between 20° C. and 100° C., and the
mixture 1s worked up by customary methods.

Formula (X) provides a definition of the 2-
halogenoalkoxy-benzylsulphonic acids and salts thereof
to be used as intermediate products. In this formula, R3

‘and R* preferably or particularly represent those radi-

cals which have already been mentioned as preferred or
as particularly preferred in connection with the descrip-
tion of the compounds of the formula (I) according to
the invention, and M preferably and particularly repre-
sents hydrogen, sodium or potassium.

Examples which may be mentioned of the intermedi-
ate products of the formula (X) are: 2-difluoro- me-
thoxy-, 2-trifluoromethoxy-, 2-chlorodifluoromethoxy-,
2-dichlorofluoromethoxy-, 2-(2-chloro-ethoxy)-, 2-
(2,2,2-trifluoro-ethoxy)-, 2-(1,1,2,2-tetrafluoro-ethoxy)-
and 2-(2-chloro-1,1,2-trifluoro-ethoxy)-benzylsulphonic

~acid and sodium and potassium salts thereof, and fur-

435

thermore the corresponding a-methyl-benzylsulphonic
acids and their sodium and potassium salts.

The intermediate products of the formula (X) are not
yet described in the literature. These compounds are

- obtained by a process in which 2-halogenoalkoxy-ben-

50

‘1f appropriate in the presence of a diluent, such as, for

example, water, diethyl ether or tetrahydrofuran, at
temperatures between —20° C. and 4 100° C., prefera-
bly between 0° C. and 80° C.,, and the product is worked
up by customary methods.

55

Formula (IX) provides a definition of the 2-

- halogenoalkoxy-benzylsulphonyl chlorides to be used
as intermediate products In this formula, R3 and R4
preferably or particularly represent those radicals
which have already been mentioned as preferred or as
particularly preferred in connection with the descrip-

tion of the compounds of the formula (I) according to

the invention.

Examples which may be mentioned of the intermedi-
ate products of the formula (IX) are: 2-difluoro-
methoxy-, 2-trifluoromethoxy-, 2-chlorodifluorome-
thoxy-, 2-dichlorofluoromethoxy-, 2-(2-chloro-ethoxy)-

65

zyl chlorides of the formula (XI)

. OR* (X1)

CH—C]

e

in which

R3 and R#4 have the abovementioned meanings, are
reacted with at least the equimolar amount of sodium
thiosulphate or potassium thiosulphate in water at tem-
peratures between 20° C. and 110° C. and the product is
worked up by customary methods. -

Formula (XI) provides a definition of the 2-
halogenoalkoxy-benzyl chlorides to be used as interme-
diate products. In this formula, R3 and R4 preferably or
particularly represent those radicals which have al-
ready been mentioned as preferred or as particularly
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-

preferred in connection with the description of the
compounds of the formula (I) according to the inven-
tion. |

Examples which may be mentioned of the intermedi-
ate products of the formula (XI) are: 2-difluoro-
methoxy-,  2-trifluoromethoxy-, 2-chlorodifluorome-
thoxy-, 2-dichlorofluoromethoxy-, 2-(2-chloro-ethoxy)-
, 2-(1,1,2,2-tetrafluoro-ethoxy)- and 2-(2-chloro-1,1,2-
tri-fluoro-ethoxy)-benzyl chloride and the correspond-
ing a-methyl-benzyl chlorndes.

The intermediate products of the formula (XI) are in
some cases not yet described in the literature. For exam-
ple, 2-trifluoromethoxy-benzyl chloride is as yet un-
known. These compounds are obtained by a process in
which - 2-halogenoalkoxy-toluenes, for example 2-tri-
fluoromethoxy-toluene, of the formula (XII)

OR4 (XII)

CH;
R

in which

R3 and R4 have the abovementioned meanings, are
reacted with not more than the equimolar amount of
chlorine at temperatures between 50° C. and 180° C.
under UV irradiation and the product is worked up by

10
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customary methods (compare, for example, DE-OS
(German Published Specification) No. 2,150,955).
Formula (XII) provides a definition of the 2-
halogenoalkoxy-toluenes to be used as intermediate

products. In this formula, R3 and R4 preferably or par-

ticularly represent those radicals which have already
been mentioned as preferred or as particularly preferred
in connection with the description of the compounds of
the formula (I) according to the invention.

Examples which may be mentioned of the com-
pounds of the formula (XII) are: 2-difluoromethoxy-,
2-trifluoro-methoxy-, 2-chlorodifluoromethoxy-, 2-
dichlorofluoromethoxy-,  2-(2-chloro-ethoxy)-,  2-
(1,1,2,2-tetrafluoro-ethoxy)- and 2-(2-chloro-1,1,2-tri-
fluoro-ethoxy)-toluene and the corresponding @ «-
methyltoluenes:.

The intermediate products of the formula (XII) are
known and/or can be prepared by processes which are
known per se (compare, for example, Tetrahedron Lett.
25 (1973), 2253-2256; and DE-OS (German Published
Specification) No. 2,150,955).

Formula (III) provides a definition of the
heteroarylamines furthermore to be used as starting
substances in the preparation process according to the
invention. In this formula, R!, R2, X, Y and Z prefera-
bly or particularly represent those radicals which have
already been mentioned as preferred or as particularly
preferred in connection with the description of the
compounds of the formula (I) according to the inven-

30 tion. Examples of the starting substances of the formula

(III) are given in Table 1 below.

TABLE 1
N— 7 (ILI)
A\
Rl—NH—-<' Y
x e -
_<R2
N — -z\ N— z\ .
\ \
—-<'- Y —< Y
x = x =
Rl R2 R! R2

—CH;

~—CHj

—CH:>

CH3 |
N N
_< \ /
N = ——
CH;

~—(CH3j

OCH;
CH; —CHj CHj3
N N _<
\
_<' \ /4 N
N — —
OCH- CH;
OCHj —CHj3 CHj;
N N
~ \ ~ \
N = N =

OCH;
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TABLE 1-continued
N—2Z (I11)
W\
RI—NH—< Y
% =
R2
N'—Z\ N—2Z
\\
~< Y <4 v
v =( « =
R! | R2 R! R2
-CHj3 CsHgs —{Hj CH;
N N _<
~ \ 4
N = N =<
CH;
-~ CHj3 OC-yHs —CHj; CH;
N N
~ \ ~ \
N = N =
OC;H;s Cl
—CH3 OCHj3 —CHj; OCH3
~ N ._< N _<
\ \
~ N ¢ x
CHj3 OCH3
—CH; OC,Hjs —CH; OCsHs
N —< N _<
\ \
_< N —<' N
N =< N =.<
CHj3 OC,Hs
--CHj; OC;,Hs5 —CHj CH»
N N A<
\ \
—< N % N
N =< N =<
OCH; SCHj3
-=CHj OCHF, —CHj CHj .
N N _\<
~ \ <
N = N _'=<
CHj3 N(CH3)»»
—CH3 CH; - =—CHj CHj

10
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TABLE 1-continued

Ne— 7 (I11)

BE
B§

P
P
A

I

SCH;3 NHCH;3

—CHj3; OC,Hs --CHj3 OCH3

'Z)H\Z
L
ZJ‘RZ
I

SCH3 NHC>Hs -
—CH3 OCHj - CH3 OCH3
- -
\ \
—< N —< N
N =< N =<
SC;Hs N{(CH1)»
—CHj CF3y —CHj; OCHj
N N
4 \ ~ \
N — N =
Cl Cl
—CH3 OC>yHs —CHj3 OCH;3
N —< N 4<
\ \
4<' N —< N
N =( N =(
SCyH N(CzHs),
aal ® ¢ § CH; —CHj OC,Hs
N —< N ._<
\ \
—< N % N
N =< N =<
NHCHj NHCHj
—CHj CHj —CHj3 OC,Hs

NHC,Hs NHC,Hs
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TABLE l-continued

N—2Z

RI—NH'—</

\Y
Y

4,990,637

(I1I)

R2
N=~Z N—Z
A\ \
_< Y —< \Y
X =‘< X =<
R R2 R R2
—(CH3 OC,Hs —CH; OC,Hs
« v
| \ \
_<" N —<’ N
v =( v =
N(C2Hs)3 N(CH3)2
— CH3 | SCHj; --CHj N — N
N
\ —{ Y—CHj
_< N
N =
N :< CH;
NHCH;
~=CH3 SCH; —CHj3 CH3
N~
<4 / \
v = v =
NHC>Hs CH;
-—CH3 SCHj - {CH3 SCH;j
N —< N _<
\ \
—<' N % N
N =< N =<
- N(CH3)2 N(CyHs)2
--CH3 | SCyHs —CHj3 SC>Hs
N —< N _<
\ \
-{ N —< N
v = v =
NHCH;3 N(CH3)>
- CH3 - SC,Hs ~CHj3 N == N
~
\ —-<f Y—CH;
_< N
N =
N =< CHy
N(C2Hs),
H CHj3 H CH3
N N
~ \ ~ \
N = N =

14
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TABLE 1-continued

N—7Z (III) |

RI—NH—< \\Y

R! RZ . R! R2
H CH; H CaHs
N - N -
~ \ ~ \
N = N =
OCH3
H OCH; H OCHF;
N N
4 \ ~< \
N — N =<
OCHj3 CH3
H OC,Hs —CH3
N -
~ \
N —l
OC2Hs Cl
H CHj H OCHj3

N —< N —'<
\ -CH> \
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TABLE l-continued

N—2Z (111)

RI—NH—< \Y

R2
N o= Z. N—2Z
\ \
~< ¥ ~ %
< <
R! R2 R! R2
~~C1Hs CHj3 -—CaHs OCH;3
N N —(
_< \ / N
N — tt——
CH; OCH;3
—C;Hs " CHj —C,H; CH3
N N _\<
4< \ 7/ N
OCH; CH;
e (C2Hs ‘ OCH3; ~=(CaHs CH3;
N N
~ \ 4
N = N —
OCHj;
—C2Hs OC,Hjs -—CH3 C>Hs
N N
4 \ 4 \
N = N =
OC2Hs Cl
—CHj3 OCHF» —CHj3 OCHF,
N N
~ \ ~ \
N = N =
CF3 Cl
—2Hs CoHs —CyHs - CHj
N | N \
~ \ 4
v = v =
CHj
—C2Hs OCH; —C2Hs OCH;

18
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—{C1Hjs

—CyHs

- (2Hs

—CyHs

—C2Hs
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TABLE 1-continued

SCHj3

N—Z

—C,Hs

—C,Hs

—CaHs

—C2Hs

—CHs

—C2Hs

4,990,637

. (I1I)

N(C,Hs);

NHC;Hs

20
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TABLE

RI—NH—<

l-continued
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The compounds of the formula (III) are known and
can be prepared by processes which are known per se
(compare, for example, Chem. Pharm. Bull. 11 (1963),
1382 and U.S. Pat. No. 4,299,960, European Patent No.
A-121,082, European Patent No. A-125,205, European
Patent No. A-126,711 and European Patent No. A-
152,378).

The process according to the invention for the prepa-
ration of the new compounds of the formula (I) is pref-
erably carried out using diluents. Possible diluents here
are virtually all the inert organic solvents. These in-
~ clude, preferably, aliphatic and aromatic, optionally
halogenated hydrocarbons, such as pentane, hexane,
heptane, cyclohexane, petroleum ether, benzine, lig-
roin, benzene, toluene, xylene, methylene chloride, eth-
ylene chiloride, chloroform, carbon tetrachloride, chlo-
robenzene and o-dichlorobenzene, ethers, such as di-
ethyl ether, dibutyl ether, glycol dimethyl ether and

diglycol dimethyl ether, tetrahydrofuran and dioxane,

55

65

ketones, such as acetone, methyl ethyl ketone, methyl
isopropyl ketone and methyl isobutyl ketone, esters,
such as methyl acetate and ethyl acetate, nitriles, such
as, for example, acetonitrile and proptonitrile, amides,
such as, for example, dimethylformamide, dimethylac-
etamide and N-methyl-pyrrolidone, and dimethylsuiph-
oxide, tetramethylene sulphone and hexamethyiphos-
phoric acid triamide.

If appropriate, the process according to the invention
is carried out in the presence of a catalyst. Catalysts
include, in particular, aliphatic, aromatic or heterocy-
clic amines, such as triethylamine, N,N-dimethylaniline,
pyridine, 2-methyl-5-ethyl-pyridine, 4-dimethyl-amino-
pyridine, diazabicyclooctane (DABCOQO), diazabicy-
clononene (DBN) and diazabicycloundecene (DBU).

The reaction temperatures can be varied within a
substantial range in the process according to the inven-
tion. The reaction is in general carried out at tempera-
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tures between 0° C. and 150° C., preferably at tempera-
tures between 206° C. and 100° C.

The process according to the invention 1is in general
carried out under normal pressure. However, it is also
possible for the process to be carrted out under in- 5
creased or reduced pressure.

For carrying out the process according to the inven-
tion, in general 1.0 to 3.0 mols preferably 1.0 to 2.0 mols.
of 2-halogenoalkoxy-benzenesulphonyl iso(thio)cya-
nate of the formula (II) are employed per mol of 10
hetereoarylamine of the formula (III).

The starting substances of the formulae (IT) and (III)
and if appropriate the catalyst and the diluent are in
general brought together at room temperature or with
gentle external cooling and the reaction mixture is 15
stirred, if appropriate at elevated temperature, until the
reaction has ended.

The new compounds of the formula (I) are worked
up and isolated by customary methods: if the com-

pounds of the formula (I) are obtained as crystals, they 20

are isolated by filtration with suction. Otherwise—if
appropriate after concentration—water and an organic
solvent which is virtually water-immiscible are added
and, after thorough shaking, the organic phase is sepa- .

rated off, dnied, filtered and concentrated, the products 25

of the formula (I) remaining in the residue.

The active compounds according to the invention
can be used as defoliants, desiccants, agents for destroy-
ing broad-leaved plants and, especially, as weedkillers.

By weeds, in the broadest sense, there are to be under- 30

stood all plants which grow in locations where they are-
undesired Whether the substances according to the
Invention act as total or selective herbicides depends
essentially on the amount used.

The active compounds according to the invention 35

can be used, for example, in connection with the follow-
ing plants:

Dicotyledon- weeds of the genera: Sinapis,
Lepidium, Galium, Stellaria, Matricaria, Anthemis,

Galinsoga, Cheno-podium, Urtica, Senecio, Amaran- 40

thus, Portulaca, Xanthium, Convolvulus, Ipomoea, Po-
lygonum, Sesbania, Ambrosia, Cirsium, Carduus, Son-
chus, Solanum, Rorippa, Rotala, Lindernia, Lamium,
Veronica, Abutilon, Emex, Datura, Viola, Galeopsis,
Papaver and Centaurea. 45

Dicotyledon cultures of the genera: Gossypium, Gly-
cine, Beta, Daucus, Phaseolus, Pisum, Solanum, Linum,
Ipomoea, Vicia, Nicotiana, Lycopersicon, Arachis,
Brassica, Lactuca, Cucumis and Cucurbita.

Monocotyledon weeds of the genera Echinochloa, 50

Setaria, Panicum, Digitaria, Phleum, Poa, Festuca,
Eleusine, Brachiana, Lolium, Bromus, Avena, Cyperus,
Sorghum, Agropyron, Cynodon, Monochoria, Fimbris-
tylis, Sagittaria, Eleocharis, Scirpus, Paspaium, Ischa-
emum, Sphenoclea, Dactyloctenium, Agrostis, 55
Alopecurus and Apera.

Monocotyledon cuitures of the genera: Oryza, Zea,
Tnticum, Hordeum, Avena, Secale, Sorghum, Pani-
cum, Saccharum, Ananas, Asparagus and Allium.

However, the use of the active compounds according 60

to the invention is in no way restricted to these genera,

but also extends in the same manner to other plants.
The compounds are suitable, depending on the con-

centration, for the total combating of weeds, for exam-

ple on industrial terrain and rail tracks, and on paths and 65

squares with or without tree plantings. Equally, the
compounds can be employed for combating weeds in
perennial cultures, for example afforestations, decora-

32

tive tree plantings, orchards, vineyards, citrus groves,
nut orchards, banana plantations, coffee plantations, tea
plantations, rubber plantations, oil palm plantations,
cocoa plantations, soft fruit plantings and hopfields, and
for the selective combating of weeds in annual cultures.

The new active compounds of the formula (I) are
suitable for selectively combating dicotyledon weeds in
monocotyledon crops by the pre-emergence and post-
emergence method.:

The active compounds can be converted to the cus-
tomary formulations, such as solutions, emulsions, wet-
table powders, suspensions, powders, dusting agents,
pastes, soluble powders, granules, suspension-emulsion
concentrates, natural and synthetic maternals impreg-
nated with active compound, and very fine capsules in -
polymeric substances.

These formulations are produced in known manner,
for example by mixing the active compounds with ex-
tenders, that is liquid solvents and/or solid carriers,
optionally with the use of surface-active agents, that is
emulsifying agents and/or dispersing agents and/or
foam-forming agents.

In the case of the use of water as an extender, organic
solvents can, for example, also be used as auxiliary sol-
vents. As liquid solvents, there are suitable in the main:
aromatics, such as xylene, toluene or alkyl naphtha-
lenes, chlorinated aromatics and chlorinated aliphatic
hydrocarbons, such as chlorobenzenes, chloroethylenes
or methylene chloride, aliphatic hydrocarbons, such as

cyclohexane or paraffins, for example petroleum frac-

tions, mineral and vegetable oils, alcohols, such as buta-
nol or glycol as well as their ethers and esters, ketones,
such as acetone, methyl ethyl ketone, methyl isobutyl
ketone or cyclohexanone, strongly polar solvents, such

as dimethylformamide and dimethylsulphoxide, as well

as water.

As solid carriers there are suitable: for example am-
monium salts and ground natural minerals, such as kao-
lins, clays, talc, chalk, quartz, attapulgite, montmoril-

lonite or diatomaceous earth, and ground synthetic

minerals, such as highly disperse silicic acid, alumina
and silicates, as solid carriers for granules there are
suitable: for example crushed and fractionated natural
rocks such as calcite, marble, pumice, sepiolite and
dolomite, as well as synthetic granules of inorganic and
organic meals, and granules of organic material such as
sawdust, coconut shells, corn cobs and tobacco stalks:
as emulsifying and/or foam-forming agents there are
suitable: for example non-ionic and anionic emulsifiers,
such as poly-oxyethylene-fatty acid esters, polyox-
yethylene-fatty alcohol ethers, for example alkylaryl
polyglycol ethers, alkylsulphonates, alkylsulphates,
arylsulphonates as well as albumin hydrolysis products;
as dispersing agents there are suitable: for example lig-
nin-sulphite waste liquors and methylcellulose.

Adhesives such as carboxymethylcellulose and natu-
ral and synthetic polymers in the form of powders,
granules or latices, such as gum arabic, polyvinyl alco-
hol and polyvinyl acetate, as well as natural phospholip-
ids, such as cephalins and lecithins, and synthetic phos-
pholipids, can be used in the formulations. Further addi-
tives can be mineral and vegetable oils.

It 1s possible to use colorants such as inorganic pig-
ments, for example iron oxide, titanium oxide and Prus-
sian Blue, and organic dyestuffs, such as alizarin dye-
stuffs, azo dyestuffs and metal phthalocyanine dyestuffs,
and trace nutrients such as salts of iron, manganese,
boron, copper, cobalt, molybdenum and zinc.
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The formulations in general contain between 0.1 and
95 per cent by weight of active compound, preferably
between 0.5 and 90%.

such or in the form of their formulations, can also be
used, for combating weeds, as mixtures with known
herbicides, finished formulations or tank mixes being
possible.

Possible components for the mixtures are known
herbicides, such as, for example, N-(2-benzothiazolyl)
N,N'-dimethylurea, 3-(3-chloro-4-methylphenyl)-1,1-
dimethylurea, 3-(4-isopropyiphenyl)-1,1-dimethylurea,
1-(4-methyl-phenyl)-3-(1-methyl-1-phenyl-ethyl)-urea,
2-chloro-N-{[4-methoxy-6-methyl-1,3,5-triazin-2-y1)-
aminojcarbonyl}-benzenesulphonamide, ethyl 2-{[(4-
chloro-6-methoxy-2-pyrimidyl)aminocarbonyl-
Jaminosulphonyl}benzoate, 2-ethylamino-6-(1,1-dime-
thylethyi-amino)-4-methylthio-1,3,5-triazine, 2-chloro-
4-ethylamino-6-(1-methyl-ethyl)-1,3,5-triazine, 4-
amino-6-(1,1-dimethylethyl)-3-methylthio-1,2,4-triazin-
5(4H)-one, 4-amino-6-(1,1-dimethylethyl)-3-ethylthio-
1,2,4-triazin-5(4H)-one, l-amino-6-ethylthio-3-(2,2-
dimethylpropyl)-1,3,5-triazine-2,4-(1H,3H)-dione, 5-(2-
chlom—4—triﬂuorome.thyl-phehoxy)-N-methyIsulpho-
nyl-2-nitrobenzamide, 2-ethoxy-1-methyl-2-oxo-ethyl
- 5+(2-chloro-4-trifluoromethyl-phenoxy)-2-nitrobenzo-
ate, methyl 2-[4-(2,4-dichlorophenoxy)-phenoxy}-pro-
pionate, 2-{4-[(3-chloro-5-trifluoromethyl-2-pyridinyl-
Joxy]-phenoxy}-propionic acid, the R-enantiomer of
(trimethylsilyl)-methyl 2-{4-[(3,5-dichloro-2-pyridinyl-
Joxy]-phenoxy }-propionate, 2,4-dichlorophenoxyacetic
acid, 2-(2,4-dichlorophenoxy)-propionic acid, 4-chloro-
2-methyl-phenoxy-acetic acid, 2-(4-chloro-2-methyl
phenoxy)-propionic acid, 3,5-diiodo-4-hydroxy-ben-
zonitrile, 3,5-dibromo-4-hydroxy-benzonitrile, 2-[5-
methyl-5-(1-methylethyl)-4-0x0-2-imidazolin-2-yl]-3-
pyridine | carboxylic acid, 2-(1-ethoxyamino-
butylidene)-5-(2-ethylthiopropyl)-1,3-cyclohexaned-
tone, [(4-amino-3,5-dichloro-6-fluoro-2-pyridyDoxyl-
acetic acid, 3-isopropyl-2,1,3-benzothiadiazin-4-one 2,2-
dioxide, 2-(2-benzothiazolyloxy)-N-methyl-N-phenyl-
acetamide, S-ethyl N,N-dipropylthiocarbamate, 1-
ethylthiocarbonyl-hexahydro-1H-azepine,  propionic
acid 3,4-dichloroanilide, chloroacetic acid N-(2,6-dieth-
yl-phenyl)-N-methoxymethyl-amide, chloroacetic acid
N-(2-ethyl-6-methyi-phenyl)-N-(2-methoxy-1-methyle-
thyl)-amide, chloroacetic acid N-(2,6-dimethyl-phenyl)-
N-( 1H-pyrazol-1-yl-methyl)-amide, chloroacetic acid
N-(2,6-diethylphenyl)-N-(2-propoxyethyl)-amide,
dichloro-8-quinolinecarboxylic acid, 4-(2,4-dichloro-
phenoxy)-2-methoxy-aniline, ethyl 2-(-((6-chloro-ben-
zoxazol-2-yl)-oxy)-phenoxy)-propionate, (2,4-dichloro-
phenyl)-(1,3-dimethyl-5-((4-methyl-phenyl)-sulphonyl-

3,7-
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oxy)-1H-pyrazol-4-yl)-methanone and 0-(6-chloro-3-

phenyi-4-pyridazinyl) S-octyl thiocarbonate. Surpris-

~ ingly, some mixtures also show a synergistic action.
- The active compounds according to the invention, as 3

Mixtures with other known active compounds, such
as fungicides, insecticides, acaricides, nematicides, bird
repellents, plant nutrients and agents which improve
soll structure, are also possible.

The active compounds can be used as such, in the
form of their formulations or in the use forms prepared
therefrom by further dilution, such as ready-to-use solu-
tions, suspensions, emulsions, powders, pastes and gran-
ules. They are used in the customary manner, for exam-
ple by watering, spraying, atomizing or scattering.

The active compounds according to the invention
can be applied either before or after emergence of the
plants. They can also be incorporated into the soil be-
fore sowing.

The amount of active compound used can vary
within a substantial range. It depends essentially on the
nature of the desired effect. In general, the amounts

~ used are between 0.001 and 5 kg of active compound

30
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per hectare of soil surface, preferably between 0.01 and
1 kg per ha. |

The preparation and use of the active compounds
according to the invention can be seen from the follow-
ing examples.

PREPARATION EXAMPLES
EXAMPLE 1

OCF3

CH;
N
CHz—SOz—NH—CO*—NH—< \
N =
CH;

A solution of 2-trifluoromethoxy-benzylsulphonyl
isocyanate in 100 ml of methylene chloride (for the
preparation compare Example (II-1); the amount of
substance obtained according to Example (I1-1) is used
here) is stirred with 2.5 g (0.02 mol) of 2-amino-4,6-
dimethylpyrimidine at 20° C. for 12 hours The mixture
1s then concentrated, the residue is digested with diethyl
ether and the reaction product obtained as crystals is
isolated by filtration with suction.

6.0 g (74% of theory) of 1-(2-trifluoromethoxy- ben-
zylsulphonyl)-3-(4,6-dimethyl-pyrimidin-2-yl)-urea of
melting point 151° C. (decomposition) are obtained.

The compounds of the formula (I) shown in Table 2

below can be prepared by the process described by way
of example in Example I:



CHjs

OR*

R3

CF;

CF;

CF4

CF;

CF3

CFy
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\
C-H—-SOZ—-NH-C-N—<’ Y

|
Q R! x=<

OCHF;

OCHF,

N =

OCHF;
N—N

Y)— CHj
N =

CHj

178
(decomp.)

154
(decomp.)

158

141
(decomp.)

98
(decomp.)

164

(I)

36



4,990,637
37 '

TABLE 2-continued
"OR* | (I

« <
Example , Melting
No. Rl R3 R* R int (°C.

9 CH; H CF4 O CHj
| N
¢\
N —

OCH;3

10 CHy H CF3 O OCHj;

4“}

11 H H CF O OC;Hs 156

—<N§ -

OCyHs

b 12 H H CFs3 O OC3Hs 170

4‘}

13 H H CF; O C,Hs

i}

OCH;

14 H H CF e CHj

—<N§

0OC,Hsx

CHj
N
~ \
N =
CHj

15 H CFy O
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TABLE 2-continued

OR* (1)
N-—2Z

W\
CH—soz——-N-H—c——N—< Y

1 Mnx=<

RZ

« = _
Example Melting
No. Rl _R3 R4 R int (°C.

16 H H CF; O | CHj;
' N
~ \
N =
Cl

17 H H CFj O C,Hs

45

18 H H CF O CF3.
N .
~ \
. N =
Cl
19 H H CF, o) CF;
N
~ \
—
OCHj
20 H H CHF o CH;
N
4 \
N =
CHj
21 H H CHF 0 OCHj
N
~ \
v = |
OCHj
22 CH; H CHF, O OCHj3

<

OCHj;
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TABLE 2-continued

OR* (I)

\
CH—S0Oy=-~NH=-C— N‘< Y

|
RS gll?.lx:_—.<

« = _
Melting

Example
No. R! R} RS R? int (°C.
23 H H CHF, 0O OCH;
N
~ \
N =
Cl
24 H H CHF, O OC>Hj5
N
4 \
N =
Cl
25 H CH3z CF; - O OCHj3
N
~ \
N =
OCHj3
26 H H CHF; O OC2H;5
N
~ \
N =
0OCHHs
27 H H CF; 0 CHj;
N
\
_< N
v =
CH3;
28 H H CFy O OCH;
N~
\
4
v =
CHj
29 CH; H CF3 O OCH;

42



o 4,990,637
43 -

TABLE 2-continued

OR; . ”(1)”

R?
N— Z\
~ N
; < =< _
Example Melting

RI_ R _R*  Q R int (°C.)

X

CHj3

31 H H CF o . OCH;:

Z/L\Z
a

OCH3
32 CHy H CF; O OCHj;
N~
\
AN
N =< -
OCHj;
33 H H CHF; O OCHj3
-
\
_< N
v =
OCH;
34 H H CCIF; O OCHj3
N
~ \
N =
OCH;
35 H H CFCl, O OCHj
N
- \
N =
QCH;
36 H H CH,CH,Cl O OCHj
N
4 \
N =

OCH;



4,990,637
45

TABLE 2-continued

OR* (I)

N
CI!H-S()z-NH—C—N—(/ Y

R3 f|£|21|?.1 X=<

No RI R3 R4 R? int (°C
37 . H H CH>CH:CI O CHj3
N |
~ \
N =
OCH;3
38 H H CHyCH,Cl O OCH3

OCHj3
39 H H CFCHF, O OCH;
N
~ \
N =
OCH;
4 H H CFCHF, O CH;

QOCH;
4] H H CF,CHFC! O | OCH3
N
~ \
N =
OCHj;
42 H H CF,CHFC! O CHxz

43 H H CF; O CH3 193
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TABLE 2-continued

OR* (I)

x =
Example Melting
int (*C.

44 H H CF; O OCHj 106
N |
~ \
N =
45 H H CF, O CsHs
N
~ \
N =
46 H H CF; O OCHF; 132
N
4 \
N =
CF;
47 H H CF; 0 OC2H;
N
~ \
N =
OCH:
48 H H CF, O OC,Hs
N
~ \
N ——
C+Hys
49 H H CF; O N(CH3),
N
N =
Cl
50 H H CHF>, O OCH;
N
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TABLE 2-continued
OR4 (I)

\
CH-SO;—NI—I--C-N—< Y

| |
R3 Q RI! x=<

X —
Example | _< Melting

No. Rl R3 R4 RZ int (°C.
51 H H CHF O OCH3
| N
~ \
N =
CH;
52 H H CHF O OCHF,
N
< \
N =
CH;
53 H H CHF O OCHj
N
4 \
N =
CF;
54 H H CHF O OCHF,
' N
~ \
N =
CF;
55 H H CHF, O OCHF>
N
~ \
N ———
OCHF;
56 B o | H CHF, O CH;
N
» \
N =
Cl
57 H H CHF, O CF;
N
~ \
N =

Cl

S0



Exampie

39

61

62

63

0R4.

R

CHF,

- CHF;

CHF;

CHF;

CHF

CHF,
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N—2Z
\
- Y

Q R x-:{?

N ——
N—N
Y—CH;
N =
CH1
OC;Hs
N

OCH,;

OC;Hs

\

CH;y

Melting
int (°C.)

(I)

52
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‘TABLE 2-continued
OR* (I)

« =
Example Melting

No. R!' R3 R4 R? int (°C.
65 H H CHF> O OC,Hs
N
~ \
N — .
C2Hs
66 H H CHF» O N(CHz3)>
N
4 \
N ———
Cl
67 H H CHF, O CHj

68 CH; H CHF; O CHj3

ZAZ
A

CHj
69 CHy H CF; O CH;
~
\
_< N
v =
CH;3
70 CH; H CHF> 0 OCH;
.
\
_< N
N =(
CHj
71 H H CHF, O ~ OCHj3

'Z*HZ
I

0
&
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TABLE 2-continued

OR* (I)

N\
CH—SOr-NH-'-c-—-N—< Y

| |
R3 Q Illl X =<

RZ
N——Z
\
—~ Y
X = .
Example Melting
No. R R3 R¢ R? int (°C.
72 CH; H CHF, O OCHj3
-
\
4< N
v =(
OCH;
73 CHy H CFy 0O OCH;
N
~ \
N =
74 CH;y H CHF; O
75 H H CH,CH,Cl O CHj
N
~ \
N =
CH;
76 H H CH,CH,Cl O OCHj3;
N.
4 \
N =
CH3
77 H H CH;CH,Cl O OCHF,
N
~ \
N =
CHj3
78 H H CH,CH,Cl O OCHj
N
~ \
N =
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TABLE 2-continued
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()

|
R> Q Rl =<
R2
N = Z\
~ N
e = _
Example , Melting
No. R3 R4 R oint (°C.
79 H CH,CH)Cl OCH;3
N
4 \
N =
Cl
80 H CH,CH)Cl ~ OCHF,
N
~ \
N =
CF3
81 H CH>CH»Cl N(CH3)s
N
4 \
N =
Cl
82 H CH>CH>Cl CHj3
o~
\
__< N
v =
CHj
83 H CH,CH,Cl OCH;
| N
~ \
N =
34 CH; H CH,»CH>,Cl CH;
-
\
_< N
« =
CH;
85 CHj OCH;

H CH2CH>Cl

58
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TABLE 2-continued

@

R2
N—Z\
4 N,
Example Melting
. R* int ("C.

86 CHy H CH,CH»Cl O | OCH;

N -

\

OCHj3
87 H H CH~CF; O
88 CHy, H CH—CFy O
89 H H CHy~CFy O OCHj3.
N
~ \
N =
Cl
90 H H CH,~CFi O OCH;
N
~ \
N =
CH>
91 H H CH,;—CFy O CHj
N
4 \
N ——
CH,
92 H H CH;—CF; S OCHs
N
~ \
N =

OCH;
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TABLE 2-continued
OR* | (I

\
CH-—-soz——NH—-c—N—<’ Y

| ||
R’ QRlx=<

¥ =
Example | -—< , Melting
No. R R3 g R int (°C.

93 H H CH;CHCl S OCHj;

%’§

OCH;

94 CH; H CH)CH,Cl § OCH;

—(N§

OCH;

95 H H CHFE S OCH}3

%N§

OCH;

96 CH; H CHF> S OCH;

f}

OCHj3

97 H H CFj S OCH;

-55

OCH;

98 CHy H CF; S

62
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Example

101

102

103

104

1035

106

CHj

CHj

CHF;

CHF>

CH,CH,Cl

CH»CH,Cl

CF;

S

S

Melting

X

0
&

3
F

Z/'%Z
I

O
&

3
F

Z/L\Z
A

0
&

3

Z/L\TZ
A

0
&

3
&

Z/L\Z
I

0
&

NHCH,

. ™
I

0
=

NHCH3

'Z/L\Z
T

3
=

0
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TABLE 2-continued

OR* (I)

A\
CH"SOz—NH—C—N% Y

| ]
R3 Q I!\'.l X =<

< =
Example . Melting
No. R R3 R4 R? int (°C.

107 CH; H Ckj3 O NHCH;3

Z)H\Z
A

0O
3

108 CH; H CF; O NHCH;

Z/L\Z
PN

3
=

109 H H CF; O OC;,Hs

Z/L\Z
I

CH3
110 H H CHF; O OC,Hs
-
\
_<r N
v =
CH;
I11 CH; H CF3 O OC;Hs
~
\
_<' N
v =
CH;
112 CHy; H CHF» O -~ OCyHs
N 4<
| \
<~
N =(
CHs
113 H H CF, O OCyHs

.'Z/L\Z
I

NHCH3

66
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TABLE 2-continued -

OR#
N—Z
| A\
(IEH_SOZ_NH_E_T% Y
R Q R} X =<
R2Z
N—2Z

N =(
NHCH;
115 H H CHFR 0 | OCyHs
N~
\
_.< N
N =(
NHCH;
116 CH; H' CHF; O OCs;Hs
\
_.< N
v =<
NHCH
117 H H CF3 O CH3s

Z

#yl\ .

e

CH3

Starting substances of the formula (II)
EXAMPLE (1I-1)

OCF;

CHy~—S0+—NCO

A mixture of 8.9 g (0.035 mol) of 2-trifluoromethoxy-

benzylsulphonic acid amide, 3.5 g (0.035 mol) of n-butyl
isocyanate, 0.2 g of diaza-bicyclo-[2,2,2]-octane
(DABCO) and 150 ml of anhydrous xylene is heated to
the reflux temperature and a weak stream of phosgene 1s
passed through for two hours. The mixture is subse-
quently stirred under reflux for a further 30 minutes and
is then cooled, filtered and concentrated. The residue is
taken up in methylene chloride and filtered again. The

filtrate contains 2-trifluoromethoxy-benzylsulphonyi

isocyanate as crude matenal mixed with DABCOQO and 1s
further used as such for the subsequent reaction, since

68

I)

Melting -
.int. _.C.' —

143.

partial decomposition occurs on distillation under a
high vacuum
The compounds of the formula (II) listed in Table 3
below can be prepared by the process described by way
50 of example in Example (I1-1):

TABLE 3
OR4 (II)
55
CH=-507~=N=C=0Q
|
R3
Exampie Physical
60 No. R R*4 Q constants
(11-2) H CHF, e |
(II-3) H CF>CHF3 O
(I1-4) H CF+»CHFCI O
(1II-5) CH3 CF, O
(I1-6) CHj CHF+ O
65 (11-7) H CH>»—CF, O
(11-8) H CH,;CH-(l O
(11-9) CH; CHy—CF; O
(I1-10) CHj CH»CH-(Cl] O
(I1-11) H CCIF, O
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TABLE 3-continued
OR*

(1I)

CH—SO)~N=C=(Q
!

Example
No.

(I1-12)

Physical

R4 constants

CClhF

_R3
H

Q
O

10

Intermediate products of the formula (IV)

EXAMPLE (IV-I) 15

OCF;

CH;~=—S0O;,NH, 0

205.9 g (0.75 mol) of 2-trifluoromethoxy-benzylsulfo-
nyl chloride are introduced into 1.5 1 of saturated aque-
ous ammomia solution at 30° C.—40° C. and the mixture 25
1s subsequently stirred at 50° C.-60° C. for 3 hours.
After cooling, the precipitate which has separated out is
filtered off with suction, washed neutral with water and
dried.

136.5 g (71% of theory) of 2-trifluoromethoxybenzyl- 30
sulphonic acid amide of melting point 127° C. are ob-
tained.

The compounds of the formula (IV) listed in Table 4
below can be prepared by the process described by way

~of example in Example (IV-1): 35
TABLE 4
OR* (1IV)
CH—S0,—NH; 0
e
Example - Melting point
No. R’ R4 - [*C]
(IV-2) H CHF 43
(IV-3) H CF,CHF;
(IV-4) H - CF2CHFCI
(IV-5) CHj3 CF3
(IV-6) CH3 CHF;
(IV-7) H CHy—CF;
(IV-8) H CH,CH,Cl 50
(IV-9) CHj CH;—CF>
(IV-10) CHj CH,CH-Cl
(IV-11) H CCIF;
(1V-12) . H CClhF
55

Intermediate products of the formula (IX)
EXAMPLE (IX-1)

OCF3

CH—507;—Cl]

65
23.7 g (0.085 mol)of sodium 2-trifluoromethoxyben-
zylsulphonate are mixed with 35.5 g (0.17 mol) of phos-
phorus pentachloride and the mixture is rotated on a

70

rotary evaporator at a bath temperature of 80° C.-90° C.
for about 2 hours. It is cooled and the phosphorus oxy-
chlonde formed i1s removed in vacuo. The residue is
suspended in methylene chloride and poured onto ice-
water. The organic phase is separated off, washed neu-
tral, dned and concentrated.

19.0 g (81.4% of theory) of 2-trifluoromethoxyben-
zylsulphonyl chloride are obtained as crude material
which is sufficiently pure for the following reaction to

give the sulphonamide. For purification, the crude ma-
terial can be taken up in methylene chloride and puri-
fied over silica gel: np?2>=1 4854.

The compounds of the formula (IX) listed in Table 5
below can be prepared by the process described by way
of example in Example (IX-1):

TABLE 5
OR* (IX)
CH—S0,—C]
1
Example Physical
No. R3 R4 constants
(IX-2) H CHF,
(I1X-3) H CF,CHF,
(IX-4) H CF,CHFCI
(IX-5) CHj CF3
(IX-6) CHj3 CHF>
(IX-7) H CH;—CF;
(1X-8) H CH,CH,Cl
(IX-9) CH; CHy—CF;
(IX-10) CH; CH,;CH;C]
(IX-11) H CCIF,
(IX-12) H CChhF

Intermediate products of the formula (X)
EXAMPLE (X-1)

OCFs

CH>—8S03Na

21.0 g (0.1 mol) of 2-trifluoromethoxybenzyl chloride
are heated under reflux with a saturated solution of 13.9
g (0.11 mol) of sodium thiosulphate in water for 5 hours,
with thorough stirring. After cooling, the white precipi-
tate which has separated out is filtered off with suction
and rinsed with a little ice-cold water.

After drying over phosphorus pentoxide, 26.4 g (95%
of theory) of sodium 2-trifluoromethoxy-benzylsul-
phonate of melting point 115° C. are obtained

The compounds of the formula (X) listed in Table 6
below can be prepared by the process described by way
of example in Exampie (X-1):
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TABLE 6
OR* (X)
5
CH—S503M
I
R3
Example Melting point
No. R R4 M. [°C.] 0
(X2) H CHF; Na |
(X-3) H CFyCHFy - Na
(X-4) H CF,CHFC! Na.
(X-5) CHj3 CF;3 Na
(X-6) CHj CHF; Na
(X-7 H CH—CF; Na 15
(X-8) H CH,CH;Cl Na
(X-9) CHj3 CH;—CFj3 Na
(X-10) CH; CH;CH;C! Na
(X-11) H CClF- Na
(X-12) H CChLF Na
Intermediate products of the formula (XI)
EXAMPLE (XI-1)
25
OCF,
CH;—Cl
30

900 g (5.1 mol) of 2-trifluoromethoxy-toluene (2-
methyl-trifluoroanisole) are heated to 100° C. and 180 g
(2.54 mol) of chlorine are passed in at this temperature
under UV irradiation. Nitrogen is then bubbled through
and the reaction mixture is subjected to fractional distil-
lation under reduced pressure.

425 g (40% of theory) of 2-trifluoromethoxy-benzyl
chlonde (2-chloromethyl-trifluoroanisole) of boiling
point 110° C./100 mbar and refractive index
np?0=1.5450 are obtained as the main fraction.

The compounds of the formula (XI) listed in Table 7
below can be prepared by the process described by way
of example in Example (XI-1):

35

45
TABLE 7
OR* (XI)
CH—C] 50
8
Example
No. R3 R4 Refractive index
(X1-2) H CHF, 23
(XI-3) H CF2CHF
(X14) H CF,CHFCI
(XI-5) CH; CF3
(X1-6) CHj CHF;
(XI-7) H CHy=—CF;
(XI-8) H CH,;CH,Cl 60
(XI-9)  CHj CH;—CF;
(XI1-10) H CFy(Cl
(XI-11) H CFCl,
63

Use Examples

The compound shown below is employed as the com-
parison substance in the following use examples:

40

72
COOCH; OCH; (A)
N
CHQ—SOQ'"NH—CO'Z-NH% \
N =
OCH3

1-(2-Methoxycarbonyl-benzylsulphonyl)-3-(4,6-dime-
thoxypyrimidin-2-yl)-urea (known from U.S. Pat. No.
4,420,325).

EXAMPLE A

Pre-emergence test

Solvent: 5 parts by weight of acetone

Emulsifier: 1 part by weight of alkylaryl polyglycol
ether

To produce a suitable preparation of active com-
pound, 1 part by weight of active compound is mixed
with the stated amount of solvent, the stated amount of
emulsifier is added and the concentrate is diluted with
water to the desired concentration.

Seeds of the test plants are sown in normal soil and,
after 24 hours, watered with the preparation of the
active compound. It is expedient to keep constant the
amount of water per unit area The concentration of the
active compound in the preparation is of no importance,
only the amount of active compound applied per unit
area being decisive. After three weeks, the degree of
damage to the plants is rated in % damage in compari-
son to the development of the untreated control The
figures denote:.

0% =no action (like untreated control)

100% =total destruction

In this test, the active compounds according to the
invention exhibit a very good herbicidal activity. For
example, in this test, the active compound according to
Preparation Example (2) exhibits a better tolerance
towards crop plants, such as, for example, rice and corn
, and a better action against problem weeds, such as, for

example, Galium and Ipomoea, than comparison com-
pound (A).

EXAMPLE B

Post-emergence test |

Solvent: 5 parts by weight of acetone

Emulsifier: 1 part by weight of alkylaryl polyglycol
ether

To produce a suitable preparation of active com-
pound, 1 part by weight of active compound is mixed
with the stated amount of solvent, the stated amount of
emulsifier 1s added and the concentrate is diluted with
water to the desired concentration.

Test plants which have a height of 5-15 cm are
sprayed with the preparation of the active compound in
such a way as to apply the particular amounts of active
compound desired per unit area. The concentration of
the spray liquor is so chosen that the particular amounts
of active compound desired are applied in 2,000 1 of
water/ha. After three weeks, the degree of damage to
the plants is rated in damage in comparison to the devel-
opment of the untreated control. The figures denote:

0% =no action (like untreated control)

1009% =total destruction

In this test, the active compounds according to the
invention exhibit a very good herbicidal activity. For
example, in this test, the active compound according to
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Preparation Example (2) exhibits a better tolerance
towards crop plants, such as, for example, corn , and a
better action against problem weeds, such as, for exam-

ple, Amaranthus, Datura, Sinapis and Xanthium, than

comparison compound (A).

It will be understood that the specification and exam-
ples are illustrative but not limitative of the present
invention and that other embodiments within the spirit
and scope of the invention will suggest themselves to
those skilled in the art.

We claim:
1. A 2-halogenoalkoxybenzylsulphonyl derivative of
the formula |
OR*
CH=—SO»—L
I
R3
in which

R3 represents hydrogen or alkyl,

10

15

20

25

30

33

435

50

335

65

74
R4 represents halogenoalkyl,
L. represents —N=—=C=—=0, —N=C=§, —NH,, Cl,
OH or OM, and

M represents an alkali metal.

2. A compound according to claim 1, in which L
represents —N—C-=0 or —N=C=S.

3. A compound according to claim 1,
represents —NH».

4. A compound according to claim 1,
represents Cl.

5. A compound according to claim 1,
represents OH.

6. A compound according to claim 1, in which

L represents OM and M represents an alkali metal.

7. 2-Tnifluoromethoxy-benzyl chloride of the formula

in which L
in which L

in which L

OCF;

CH;—Cl.
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